Extract of Ilex rotunda Thunb alleviates experimental colitis-associated cancer via suppressing inflammation-induced miR-31-5p/YAP overexpression.
Ilex rotunda Thunb is a traditional medicine used in China treating colitis clinically. Triterpenoids is one of its main components. However, the detailed pharmacological activity and the component responsible for its clinical effects are still elusive. To test the in vivo colitis-associated cancer (CAC) preventive effect of the water fraction extracted from the roots of I. rotunda, and to evaluate its microRNA (miRNA)-related mechanism. Male or female C57BL/6 mice (12 weeks of age) were used to construct the azoxymethane (AOM)/dextran sulfate sodium (DSS)-induced CAC. 12.5 mg/kg and 25.0 mg/kg of the standardized water extract of I. rotunda (WIR), being equal to 4.29 and 8.58 g of the raw medicine respectively, were adopted to treat the AOM/DSS-induced CAC from the fourth week and continued for 5 weeks. Mice were killed two weeks after the end of the last round of DSS by cervical dislocation. The chemical analysis of WIR revealed the presence of 21 compounds. The syringing and caffeic acid (1-hydroxyl-4-O-β-D-glucopyranosylprenyl)-ester are the main components of WIR, counting for 8.27% and 5.71% of the water extract respectively. The levels of miR-31-5p were up-regulated in both thp1 and Caco2 cells (p < 0.05) stimulated by either IL-6 or TNF-α, and WIR could restore miR-31-5p levels in the IL-6/TNF-α-stimulated thp-1 and Caco2 cells. Furthermore, WIR decreased TNF-α and IL-6 levels in PMA-differentiated thp-1 cells stimulated by LPS via NF-κB pathway (p < 0.05), suggesting that WIR could restore miR-31-5p expression via down-regulating IL-6 and TNF-α levels. In vivo study showed that oral administration of WIR (25 mg/kg) produced a significant inhibition on the atypical hyperplasia, as well as the release and the expression of IL-6 and TNF-α in the colon tissue. The in vivo transcription of other pro-inflammatory mediators such as iNOS, IL-11, and IL-17A were also attenuated by WIR administration (25 mg/kg, p < 0.05). Meanwhile, WIR (25 mg/kg) restored the miR-31-5p level which was up-regulated in the CAC model group, and ectopic expressions of the miR-31-5p down-stream LATS2 and YAP genes in the hippo pathway were also modulated by the WIR (25 mg/kg) treatment. The present study suggests that WIR exerts intestinal anti-inflammatory and CAC preventive effects in an experimental CAC mouse model. The CAC preventive effect can be attributed to the suppression of hippo pathway activated by the inflammatory cytokines, indicating that WIR can be potentially used as an herbal product for CAC prevention. Therefore, there is an emergent need for further evaluation of the main components in WIR to determine the definite bioactive component responsible for the CAC preventive activity.